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« NOTICES » 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of a heat exchanger, and a heat exchanger, further, this 
invention is the heat exchanger used for for example, the air-conditioning equipment for automobiles, or the air- 
conditioning equipment for houses by the detail, and relates to the manufacture approach of a heat exchanger and heat 
exchanger which carried out the contact crossover of two or more tabular fins and two or more steps of heat exchange 
tubing which set spacing suitably and are arranged. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a heat exchanger, as shown in drawing 12 , the heat 
exchanger which has the heat exchange tubing c of the shape of cross-section flat [ which penetrates the long hole-like 
insertion hole b drilled by two or more plate-like fins a which set fixed spacing and were arranged in parallel, and these 
plate-like fins a ] is known. Thus, by using the cross-section flat-like heat exchange tubing c, there is an advantage that 
loss of air resistance can be lessened compared with heat exchange tubing of a circle configuration. 
[0003] In order to manufacture the heat exchanger using such flat-like heat exchange tubing As shown in drawing 13 
and drawing 14 , the tabular fin a which drilled the insertion hole b between the fixtures d which confront each other - 
suitably — spacing - setting - many - several sheets - for example, 500 sheets are arranged, and in the insertion hole 
b of each tabular fin a, the flat-like heat exchange tubing c is inserted, the tabular fin a and the flat-like heat exchange 
tubing c are stuck, and it is unifying by brazing, adhesion, etc. after that. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the manufacture approach of this conventional kind of heat 
exchanger, in case the flat-like heat exchange tubing c is inserted into the insertion hole b of the tabular fin a, as shown 
in drawing 14 , there is a possibility that the tabular fin a may be crooked by friction, consequently spacing of the 
tabular fin a becomes uneven and there is a problem of causing decline in about [ worsening appearance of the 
appearance of a heat exchanger ] or heat exchange effectiveness. Therefore, in order to insert the flat-like heat 
exchange tubing c into the insertion hole b of the tabular fin a, while a high precision and skill are required and 
assembly manufacture takes trouble and time amount, there is a problem that a manufacturing cost increases. 
[0005] This invention aims at offering the manufacture approach of a heat exchanger and heat exchanger which can 
perform assembly easily while it was made in view of the above-mentioned situation and makes good adhesion of heat 
exchange tubing and a tabular fin. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 In 
manufacturing the heat exchanger possessing two or more tabular fins which set spacing suitably and are arranged, and 
flat-like heat exchange tubing which penetrates these tabular fin in the shape of a crossover The insertion slot which 
becomes narrow from one side of this tabular fin gradually toward the method of inside at the above-mentioned tabular 
fin is formed. The cross-section configuration of above-mentioned flat-like heat exchange tubing is formed in the shape 
of [ which can fit into the narrow section of the above-mentioned insertion slot ] a taper. After inserting the narrow 
section of the above-mentioned flat-like heat exchange tubing in the extension section side of the above-mentioned 
insertion slot, a tabular fin and flat-like heat exchange tubing are moved relatively. It is characterized by what flat-like 
heat exchange tubing is stuck for in the narrow section of an insertion slot. 

[0007] Two or more tabular fins which invention according to claim 2 sets spacing suitably, and are arranged, In 
manufacturing the heat exchanger possessing flat-like heat exchange tubing which penetrates these tabular fin in the 
shape of a crossover The insertion slot which becomes narrow from one side of this tabular fin gradually toward the 
method of inside at the 1 above-mentioned tabular fin is formed. The cross-section configuration of above-mentioned 
flat-like heat exchange tubing is formed in the shape of [ which can fit into the narrow section of the above-mentioned 
insertion slot ] flat. After inserting the above-mentioned flat-like heat exchange tubing in the extension section side of 



the above-mentioned insertion slot, a tabular fin and flat-like heat exchange tubing are moved relatively. It is 
characterized by what flat-like heat exchange tubing is stuck for in the narrow section of an insertion slot. 
[0008] In the manufacture approach of a heat exchanger according to claim 1 or 2, invention according to claim 3 is 
characterized by forming an aluminium alloy layer with the melting point lower than this flat-like heat exchange tubing 
and a tabular fin in one [ at least ] front face of the above-mentioned flat-like heat exchange tubing or the tabular fins, 
and soldering flat-like heat exchange tubing and a tabular fin while it forms the above-mentioned flat-like heat 
exchange tubing and a tabular fin in the member made from an aluminium alloy. 

[0009] In this case, while applying to the front face of flat [ made from aluminum or an aluminium alloy ]-like heat 
exchange tubing the mixture which consists of the wax material powder of aluminum-Si, aluminum-Cu, or aluminum- 
Cu-Si, flux powder, and a binder in order to form an aluminium alloy layer for example, it can heat more than wax 
material melting temperature, and a wax material alloy layer can be formed in a flattened tube front face. 
[0010] In the heat exchanger possessing two or more tabular fins which invention according to claim 4 sets spacing 
suitably, and are arranged, and flat-like heat exchange tubing which penetrates these tabular fin in the shape of a 
crossover The insertion slot which becomes narrow from one side of this tabular fin gradually toward the method of 
inside at the above-mentioned tabular fin is formed. .It is characterized by the thing it comes to form in the shape of 
[ which sticks the above-mentioned flat-like heat exchange tubing to the narrow section of the above-mentioned 
insertion slot ] a taper. 

[001 1] Two or more tabular fins which invention according to claim 5 sets spacing suitably, and are arranged, <TXF 
FR=0002 HE=250 WI=080 LX=1 100 LY=0300> In the heat exchanger possessing flat-like heat exchange tubing 
which penetrates these tabular fin in the shape of a crossover The insertion slot which becomes narrow from one side of 
this tabular fin gradually toward the method of inside at the above-mentioned tabular fin is formed. It is characterized 
by the thing it comes to form in the shape of [ which sticks the above-mentioned flat-like heat exchange tubing to the 
narrow section of the above-mentioned insertion slot ] flat. 

[0012] Invention according to claim 6 is set to a heat exchanger according to claim 4 or 5. An insertion slot is formed 
in the both sides which the above-mentioned tabular fin counters by turns, respectively. It is characterized by the thing 
it comes to stick the above-mentioned flat-like heat exchange tubing to above-mentioned insertion Mizouchi, 
respectively. 

[0013] Invention according to claim 7 is set to a heat exchanger according to claim 4 or 5. An insertion slot is formed 
in the part to which the both sides which the above-mentioned tabular fin counters counter. It is characterized by the 
thing it comes to stick the above-mentioned flat-like heat exchange tubing to above-mentioned insertion Mizouchi, 
respectively. 

[0014] Invention according to claim 8 is set to a heat exchanger according to claim 4 to 7. It is characterized by the 
thing it comes to form in the opening edge of the insertion slot of the above-mentioned tabular fin the piece of standing 
up which contacts an adjoining tabular fin. 

[0015] After inserting flat-like heat exchange tubing in the extension section side of the insertion slot established in the 
tabular fin according to invention claims 1, 2, and 4 and given in five, a tabular fin and flat-like heat exchange tubing 
are moved relatively. Since flat-like heat exchange tubing can be stuck in the narrow section of an insertion slot, flat- 
like heat exchange tubing can be inserted in insertion Mizouchi of a tabular fin, without making a tabular fin deform, 
and a heat exchanger with good heat exchange effectiveness can be manufactured very easily. 
[0016] While being able to make brazing easy by forming an aluminium alloy layer with the melting point lower than 
this flat-like heat exchange tubing and a tabular fin in one [ at least ] front face of flat-like heat exchange tubing or the 
tabular fins, and soldering flat-like heat exchange tubing and a tabular fin according to invention according to claim 3, 
improvement in the dependability of the brazing section can be aimed at. 

[0017] Since flat-like heat exchange tubing can be inserted in the insertion slot established in the both sides which a 
tabular fin counters in the shape of a crossover according to invention claim 6 and given in seven, balance on either 
side with a tabular fin and flat- like heat exchange tubing can be maintained, and equalization of heat exchange 
effectiveness can be attained. 

[0018] While being able to position the tabular fin arranged by forming in the opening edge of the insertion slot of a 
tabular fin the piece of standing up which contacts an adjoining tabular fin at the predetermined spacing according to 
invention according to claim 8, spacing between adjoining tabular fins is maintainable in a fixed dimension. [ many ] 
Moreover, the touch area of a tabular fin and flat-like heat exchange tubing can be increased, and improvement in the 
adhesion of a tabular fin and flat-like heat exchange tubing and improvement in the reinforcement of a heat exchanger 
can be aimed at. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained in full detail 
based on an accompanying drawing. 



,[00201. They are the sectional view (a) where the perspective view in which drawing 1 shows an example of the heat 
exchanger 'of this invention, the perspective view in which drawing 2 shows that important section, and drawing 3 meet 
the front view of drawing 2 , and drawing 4 meets the A- A line of drawing 3 , and the expanded sectional view of that 
B section. 

[0021] Mutually, spacing is mutually set with two or more parallel flat- with taper-like heat exchange tubing 3, it is 
arranged, and the above-mentioned heat exchanger really comes to solder the headers 4 and 5 of a pair which consist of 
a pipe which penetrates the insertion slot 2 with a taper established in two or more tabular fins 1 which set spacing 
suitably and are arranged, and these tabular fin 1, and which is open for free passage in the flat-like heat exchange 
tubing 3. In addition, the input 8 of a heat carrier R is established in one header 4, and the tap hole 9 is established in 
the header 5 of another side. 

[0022] In this case, as shown in drawing 3 , opening of the insertion slot 2 established in the tabular fin 1 is carried out 
to one side of the tabular fin 1, and it is formed in the configuration which becomes narrow from this one side gradually 
toward the method side of inside. That is, the opening side edge section has extension section 2a, and the insertion slot 

2 is formed in the shape of [ in which the other end has narrow section 2b ] a taper. The flat-like heat exchange tubing 3 
is formed in the taper configuration which the cross-section configuration may stick to the narrow section 2b side of the 
above-mentioned insertion slot 2. Moreover, two or more paths 7 where the flat-like heat exchange tubing 3 is divided 
with two or more reinforcement walls 6 are formed. 

[0023] Moreover, the piece 10 of standing up of a pair is formed in the long side side edge section at the both sides and 
accuracy which the opening edge of the insertion slot 2 of the tabular fin 1 counters. As shown in drawing 5 , this piece 
10 of standing up has stood up in the shape of [ of Ha ] a character mutually to the same field side of the tabular fin 1, 
and it can aim at improvement in adhesion with the flat-like heat exchange tubing 3, and improvement in the 
reinforcement of a heat exchanger while it has the positioning function in which spacing between the tabular fins 1 can 
be uniformly maintained in contact with the adjoining tabular fin 1. 

[0024] In the heat exchanger constituted as mentioned above, headers 4 and 5 and the flat-like heat exchange tubing 3 
are formed with the extruded section made from an aluminium alloy, and the tabular fin 1 is formed in aluminium alloy 
plate manufacturing material. 

[0025] In order to assemble the heat exchanger constituted as mentioned above, it sets to fixed spacing between the 
fixtures of the pair which is not illustrated in the condition of having made the piece 10 of standing up of the comrades 
which adjoin in the predetermined number of sheets 1, for example, the tabular fin of 500 sheets, contacting first. In 
addition, the insertion slot 2 with a taper established in the tabular fin 1 and the same insertion slot with a taper are 
established also in the fixture. 

[0026] Next, as shown in drawing 6 (a), narrow section 3b of the flat-like heat exchange tubing 3 is inserted into the 
extension section 2a the insertion slot 2 side. After inserting narrow section 3b of the flat-like heat exchange tubing 3 
into extension section 2a of each insertion slot 2, by moving relatively the tabular fin 1 and the flat-like heat exchange 
tubing 3 in the direction of a major axis of migration 2, i.e., an insertion slot, and the flat-like heat exchange tubing 3 
Narrow section 3b of the flat-like heat exchange tubing 3 is moved to the narrow section 2b side of the insertion slot 2, 
and the flat-like heat exchange tubing 3 is stuck to the narrow section 2b side of the insertion slot 2 (refer to drawing 6 
(b)). In this case, extension section 2a of the insertion slot 2 and extension section 3a of the flat-like heat exchange 
tubing 3 will also be in an adhesion condition. 

[0027] After inserting the flat-like heat exchange tubing 3 into the insertion slot 2 of the tabular fin 1 as mentioned 
above, the flat-like heat exchange tubing 3 is inserted in the hole for insertion (not shown) established in headers 4 and 
5, and is connected with headers 4 and 5. And by the approach of mentioning these headers 4 and 5, the flat-like heat 
exchange tubing 3, and the tabular fin 1 later, it really solders and a heat exchanger is constituted. 
[0028] In this case, as shown in drawing 4 (b), the flat-like heat exchange tubing 3 and the tabular fin 1 are really 
soldered by forming the aluminium alloy layer 1 1 with the melting point lower than this flat-like heat exchange tubing 

3 and the tabular fin 1 in the front face of the flat-like heat exchange tubing 3, and making it contribute to it as wax 
material. Moreover, the flat-like heat exchange tubing 3 and headers 4 and 5 are really brazed similarly. Here, while 
applying to the front face of the flat-like heat exchange tubing 3 the wax material which consists of wax material 
powder of aluminum-Si, aluminum-Cu, or aluminum-Cu-Si, and flux powder, it heats more than wax material melting 
temperature, the aluminium alloy layer 1 1 is formed in an extrusion flattened tube front face, and the flat-like heat 
exchange tubing 3 and the tabular fin 1 are soldered. 

[0029] Although the aluminium alloy layer 1 1 with the melting point lower than this flat-like heat exchange tubing 3 
and the tabular fin 1 is formed in the front face of the flat-like heat exchange tubing 3 and it is made to contribute to it 
as wax material in the above-mentioned explanation, it may replace with the flat-like heat exchange tubing 3, and the 
same aluminium alloy layer 1 1 as the front face of the tabular fin 1 may be formed. Moreover, the same aluminium 
alloy layer 1 1 as the both sides of the flat-like heat exchange tubing 3 and the tabular fin 1 may be formed, and the flat- 



t like heat exchange tubing 3 and the tabular fin 1 may really be brazed. 

[0030] Although the above-mentioned operation gestalt explained the case where it was formed in the shape of [ which 
established symmetrical inclination about the center line 12 with which the insertion slot 2 and the flat-like heat 
exchange tubing 3 are prolonged horizontally ] a taper also **(ing) — as it is not necessary to have the shape of such a 
taper for example, and is shown in drawing 7 , you may form in the shape of [ which has the inclination / as opposed to 
the parallel sides 21 and 31, and a center line 12 and the sides 21 and 31 for the insertion hole 2 and the flat-like heat 
exchange tubing 3/22 and 32 to the above-mentioned center line 12 ] a taper. Thus, since the lower side 31 of the flat- 
like heat exchange tubing 3 and the side 21 of the insertion slot 2 can be made to be able to meet, narrow section 3b of 
the flat-like heat exchange tubing 3 can be inserted and it can move to a narrow section 2b side after that by forming, 
while being able to make assembly operation of a heat exchanger still easier, association of the tabular fin 1 and the 
flat-like heat exchange tubing 3 can be stabilized. 

[0031] Moreover, although the above-mentioned operation gestalt explained the case where it was formed in the shape 
of [ to which the cross-section configuration of the flat-like heat exchange tubing 3 can fit into narrow section 2b of the 
insertion slot 2 ] a taper flat-like heat exchange tubing - also **(ing) - as it is not necessary to be a taper-like for 
example, and is shown in drawing 8 , it is good also as heat exchange tubing 3 A of the shape of flat [ with the parallel 
vertical side which can fit into narrow section 2b of the insertion slot 2 (the taper-like insertion slot which has 
inclination in the surface in this case is shown) ]. 

[0032] Thus, like ****, in order to assemble a heat exchanger using flat-like heat exchange tubing 3 A formed, after 
setting the predetermined number of sheets 1, for example, the tabular fin of 50 sheets, as shown in drawing 8 (a), flat- 
like heat exchange tubing 3A is inserted into the extension section 2a the insertion slot 2 side. After inserting flat-like 
heat exchange tubing 3 A into extension section 2a of each insertion slot 2, by moving relatively the tabular fin 1 and 
flat-like heat exchange tubing 3 A in migration 2, i.e., an insertion slot, and the direction of a major axis of flat-like heat 
exchange tubing 3 A Flat-like heat exchange tubing 3 A is moved to the narrow section 2b side of the insertion slot 2, 
and flat-like heat exchange tubing 3A is stuck to the narrow section 2b side of the insertion slot 2 (refer to drawing 8 
(b)). In addition, when inserting flat-like heat exchange tubing 3A into the taper-like insertion slot 2, a clearance is 
generated between extension section 2a of the insertion slot 2, and flat-like heat exchange tubing 3 A, but since this 
clearance is few clearances, it can be blockaded by the capillarity of the wax material at the time of brazing. 
[0033] Moreover, although the above-mentioned operation gestalt explained the case where the flat-like heat exchange 
tubing 3 and 3 A was inserted into the insertion slot 2 which carries out opening to the one-side side of the tabular fin 1 
also **(ing) - it is not restricted to what inserts the flat-like heat exchange tubing 3 and 3 A into the insertion slot 2 
which carries out opening only to the one- side side of the tabular fin 1, the insertion slot 2 is established in two sides 
which the tabular fin 2 counters, respectively, and you may make it insert the flat-like heat exchange tubing 3 and 3A 
into each insertion slot 2 

[0034] In this case, as shown in drawing 9 (a), the insertion slot 2 of the shape of a taper which becomes narrow from 
the side where the tabular fin 1 counters gradually toward the method of inside is formed by turns. After inserting 
narrow section 3b of the taper-like flat-like heat exchange tubing 3 in the extension section 2a side of each insertion 
slot 2, narrow section 3b of the flat-like heat exchange tubing 3 is moved and stuck to the narrow section 2b side of the 
insertion slot 2 (refer to drawing 9 (b)). Or as shown in drawing 10 (a), the parallel side 21 which becomes narrow from 
the side where the tabular fin 1 counters gradually toward the method of inside, and the taper-like insertion slot 2 which 
has inclination 22 are formed, and flat-like heat exchange tubing 3with parallel flat-like heat exchange tubing [ which 
has the parallel side 31 and inclination 32 in this insertion slot 2 ] 3 or vertical side A is inserted (refer to drawing 10 
(b) and (c)). 

[0035] Moreover, the insertion slot 2 (a taper-like insertion slot is shown in this case) is established in the part to which 
the both sides which the tabular fin 1 counters counter, respectively, and you may make it insert the flat-like heat 
exchange tubing 3 into each insertion slot 2, as shown in drawing 1 1 (a) (refer to drawing 1 1 (b)). In addition, in 
drawing 1 1 , it is good also as flat- like heat exchange tubing 3 A with parallel shape of a taper and vertical side which 
forms the insertion slot 2 in the shape of [ which has the parallel side 21 and inclination 22 ] a taper, and has the 
parallel side 31 and inclination 32 for the flat-like heat exchange tubing 3. 

[0036] In addition, in the above-mentioned explanation, although between the insertion slots 2 of the tabular fin 1 has 
become flatness-like, by protruding between the insertion slots 2 of the tabular fin 1 in two or more reinforcement 
sections, for example, a louver and two or more ribs, which are prolonged in the direction of a major axis of the 
insertion slot 2, and the direction which carries out an abbreviation rectangular cross, the reinforcement of the tabular 
fin 1 can be raised and flexion deformity of the tabular fin 1 after assembly etc. can be prevented. 
[0037] 

[Effect of the Invention] As explained above, according to this invention, the following outstanding effectiveness is 
acquired. 



[003.8] (1) Move relatively a tabular fin and flat-like heat exchange tubing after inserting flat-like heat exchange tubing 
in the^extension section side of the insertion slot established in the tabular fin according to invention claims 1, 2, and 4 
and given in five. Since flat-like heat exchange tubing can be stuck in the narrow section of an insertion slot, while 
being able to insert flat-like heat exchange tubing in insertion Mizouchi of a tabular fin and being able to consider as a 
heat exchanger with good heat exchange effectiveness, without making a tabular fin deform This heat exchanger can be 
manufactured very easily. 

[0039] (2) While being able to make brazing easy by forming an aluminium alloy layer with the melting point lower 
than this flat-like heat exchange tubing and a tabular fin in one [ at least ] front face of flat-like heat exchange tubing or 
the tabular fins, and soldering flat-like heat exchange tubing and a tabular fin according to invention according to claim 
3, improvement in the dependability of the brazing section can be aimed at. 

[0040] (3) Since flat-like heat exchange tubing can be inserted in the insertion slot established in the both sides which a 
tabular fin counters in the shape of a crossover according to invention according to claim 6 or 7, balance on either side 
with a tabular fin and flat-like heat exchange tubing can be maintained, and equalization of heat exchange effectiveness 
can be attained. 

[0041] (4) While being able to position the tabular fin arranged by forming in the opening edge of the insertion slot of a 
tabular fin the piece of standing up which contacts an adjoining tabular fin at the predetermined spacing according to 
invention according to claim 8, spacing between adjoining tabular fins is maintainable in a fixed dimension. [ many ] 
Moreover, the touch area of a tabular fin and flat-like heat exchange tubing can be increased, and improvement in the 
adhesion of a tabular fin and flat-like heat exchange tubing and improvement in the reinforcement of a heat exchanger 
can be aimed at. 



[Translation done.] 



